Key indicators: single-crystal X-ray study; T = 291 K; mean (C-C) = 0.005 Å; disorder in solvent or counterion; R factor = 0.041; wR factor = 0.109; data-toparameter ratio = 13.6.
In the title compound, [Ni(SCN) (C 16 H 32 N 4 )]ClO 4 ÁH 2 O, the Ni II ion is coordinated by the four N atoms of the tetraazacyclotetradeca-4,11-diene macrocyclic ligand and by the S atom of a thiocyanate anion. The perchlorate anion is rotationally disordered around one Cl-O bond between two orientations; the occupancies refined to 0.61 (4) and 0.39 (4). Intermolecular O-HÁ Á ÁN, N-HÁ Á ÁO and N-HÁ Á ÁN hydrogen bonds link two cations, two anions and two solvent water molecules into a centrosymmetric cluster. The crystal packing is further stabilized by weak intermolecular C-HÁ Á ÁO hydrogen bonds.
Related literature
For the crystal structures of related complexes, see: Bienko et al. (2007) ; Shen et al. (1999) ; Szalda & Fujita (1992) .
Experimental
Crystal data [Ni(NCS) (C 16 Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: SMART (Bruker, 2000); cell refinement: SAINT (Bruker, 2000); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL. (5, 7, 7, 12, 14, 4, 8, et al., 2007; Shen et al., 1999; Szalda et al., 1992) . Szalda reported a crystal structure of metal complex derived from tetraazacyclotetradeca-4,11-diene macrocycles (Szalda et al., 1992) . To investigate whether the potentially explosive perchlorate anions in this complex can be replaced by other anions to facilitate its further application, NCS -anion was used and the title complex was obtained.
The coordination geometry of Ni II center is shown in Fig.1 . The Ni II center adopts a square-pyramidal coordination geometry, where four N atoms from macrocyclic ligand form an equatorial plane and one S atom from the thiocyanate anion occupies an apical position. The Ni-S bond length of 3.298 (13) Å is slightly longer than those of 3.171 (14) Å observed and discussed by Bienko et al. (2007) .
The crystal packing is stabilized by intermolecular hydrogen bonding interactions (Table 1) .
All solvents and chemicals were of analytical grade and were used without further purification. The mononuclear nickel(II)-diperchlorate macrocycle complex (0.538 g, 0.1 mmol), which was prepared via similar method as reported previously (Szalda et al., 1992) , was dissolved in acetonitrile (30 ml) and NH 4 (NCS)(0.152 g, 0.2 mmol) was added. The mixture was refluxed for 2 h, and then cooled to room temperature. The green precipitate was collected, washed with a small amount of acetonitrile and dried in vacuo. Single crystals suitable for X-ray analysis were grown from the mother solution by slow evaporation at room temperature in air. Elemental analysis calculated for C 17 H 34 ClN 5 NiO 5 S: C 39.67, H 6.66, N 13.61%;
found: C 39.71, H 6.70, N 13.57%. Symmetry codes: (i) −x+1, −y+2, −z+1; (ii) −x+1, −y+1, −z+2; (iii) x−1, y+1, z.
Refinement

